Background: Umbilical hernias (UH) are common in postpartum patients seeking abdominal contouring surgery and the question of simultaneous abdominoplasty and UH repair is raised. This presents, however, a risk to the umbilicus vascularisation with possible umbilical necrosis. To minimize this risk we associated abdominoplasty with laparoscopic UH repair. The aim of this study was to present the technique of simultaneous abdominoplasty and UH repair and the fi rst results. Materials and methods: Simultaneous abdominoplasty and laparoscopic mesh UH repair was analysed in the fi rst 10 cases. The intervention was performed by a plastic surgeon and a general surgeon. It begins as a standard abdominoplasty with fl ap elevation, umbilicus detachment and diastasis repair, if indicated. The second stage is the UH repair via laparoscopy using an intraperitoneal mesh. The third stage consists of umbilical transposition and closure of the abdominoplasty incision. Results: We had no complications at the umbilicus or the hernia mesh. In all cases, umbilical vascularisation was preserved and no hernia recurrence was noted. Conclusions: Our fi rst results suggest that the simultaneous UH repair with abdominoplasty is safe, minimizing the risk to the umbilicus blood supply. These fi rst results encourage us to recommend this approach and perform a more detailed analysis of the whole series since our fi rst case.
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BACKGROUND
Umbilical and epigastric hernias are primary midline defects that are present in up to 50% of the population. In a recent study, only about 1% of the population was found to have this specifi c diagnosis, and only about 11% of these were repaired. 1 Furthermore, umbilical hernias left without treatment may have a high social-economic impact. 2 Umbilical hernias (UH) are common, especially in the postpartum patient seeking abdominal contouring surgery. Not infrequently, they are associated with diastasis of the rectus abdominis (RA) muscles. 3 In such cases there is the possibility of performing simultaneously abdominoplasty and UH repair.
While repair of the RA muscles diastasis is a part of the abdominoplasty procedure, the UH repair can be a challenge if performed at the same time. The umbilicus has a dual blood supply -from its base and from the skin. When dissecting the abdominal fl ap in a classic abdominoplasty, the umbilicus stalk is detached from the skin fl ap. Thus, its vascularisation is provided only by the vessels entering the base of the umbilicus from the musculoaponeurotic layer. At the same time, the UH repair via direct closure or mesh requires incision at the umbilical stalk base. Any incision and dissection of UH at the fascial level can damage the umbilical perforating vessels resulting in necrosis and loss of the umbilicus. 4 The possible consequences might be partial or full umbilical necrosis with possible infection of the prosthesis. In order to minimize the risk of potential devascularisation of the umbilical stalk we have associated the abdominoplasty (with or without diastasis repair) with UH repair via laparoscopy. Thus, any incision near the umbilicus stalk base is obviated.
The aim of this paper was to present this technique and report the fi rst preliminary results.
MATERIALS AND METHODS
This retrospective series comprises the fi rst 10 cases operated on since 2010 and it covers a period of 4 years. All patients had a physical examination and ultrasound confi rmation of the UH and diastasis. Inclusion criteria were: patients presenting rectus abdominis diastasis and umbilical hernia. Exclusion criteria were: patients presenting other type of hernias, patients with previous laparotomies. Patients' fi les were examined for post-operative complications and outcomes. Post-operative visits were on days 14, 30, months 3, 6 and 1 year. Herein, we present the surgical approach and technique.
Markings are made in upright and sitting positions. Surgery is performed under general anesthesia in 3 stages. The plastic surgeon performs the abdominoplasty and diastasis repair and a general surgeon performs the laparoscopic hernia repair.
STAGE I
It consists of elevating the abdominal fl ap and the diastasis repair, if indicated. Super wet liposuction of the fl anks and abdomen is performed, as indicated. After liposuction a low horizontal incision is performed. The abdominal fl ap is developed in the fascia superfi cialis plane at a mid distance between the incision and umbilicus. Then, dissection is carried out over the muscle aponeurosis. The abdominoplasty proceeds by freeing the umbilicus from the skin fl ap. The abdominal fl ap is then undermined in the midline (as an inverted V tunnel), preserving the lateral intercostal blood supply. This tunnel reaches the xiphoid in cases of rectus muscles diastasis. The diastasis is repaired by approaching the anterior rectus sheet by horizontal mattress sutures of Polyglycolic acid 1 (Vycril, Johnson and Johnson, USA) from xiphoid to pubis paying attention not to place any transfi xiant sutures. Thus, stage I is completed.
STAGE II
The UH repair is performed by a general surgeon via laparoscopy. The fi rst port is inserted via open approach under visual control. A pneumoperitoneum is achieved via insufl ation of CO 2 . Then under visual control of the camera 2, more 5-mm ports are inserted in a triangle fashion in relation to the umbilicus. The camera is situated on the left or right side depending on the surgeon preferences. The hernia opening is approached and the hernia sac contents is pulled back in the abdomen. Frequently, the sac is free of contents or contains omentum majus. The peritoneal sac is then resected by electrocoagulation. An intraperitoneal prosthesis (Parietex, Covidien, USA) with corresponding dimensions is inserted in the abdominal cavity. The mesh is fi rst fi xed by the 2 key polypropylene sutures attached to the mesh. Then, it is adjusted and fi xed by absorbable staples on the periphery, without leaving any space for potential internal hernias between the prosthesis and the abdominal wall. A suction drain is inserted between the prosthesis and overlying abdominal wall in large hernias.
The laparoscopic port orifi ces are closed by polyglycolic acid 0 sutures.
STAGE III
Then the abdominal skin fl ap is fi xed to the lower incision line. The novel skin opening for the umbilicus is marked and created (at about 2 cm above the bi-iliaque line). The panniculus to be resected is also marked on both sides. The fl ap is detached from the incision line to allow access to the umbilicus again and the umbilicus is fi xed to the muscle aponeurosis by four 2/0 resorbable sutures at 12, 6, 3 and 9 o'clock. Then the skin edges of the new umbilicus orifi ce are sutured to the muscle aponeurosis by 3 resorbable 2/0 sutures (12, 3 and 9 o'clock) of high tension. The panniculus is resected on both sides while beveling the cut inward at a 45-degree angle. To minimize tension and to close the undermined areas several polyglycolic acid 0 sutures are made between the fascia superfi cialis of the fl ap and the muscle aponeurosis. The incision is closed over 2 suction drains 3/0 and 2/0 sutures. A Vaseline dressing is placed in the umbilicus and a compressive dressing is fi xed at the end of surgery.
The fi rst dressing is performed on day 1 to verify the vascularisation of the umbilicus. Low-molecular heparin are introduced for 2 weeks. No antibiotics are used except if indicated. Only intra-operative antibiotic prophylaxis is used.
RESULTS
This retrospective series comprises the fi rst 10 cases of this combined approach. They were only women at an average age of 35 years (range 29 to 44 years). All of them had rectus muscle diastasis associated with umbilical hernia. The diagnosis was made on the basis of the physical and ultrasound examination. All patients had postoperative compression abdominal gain for 2 months. The average follow-up period was 2.4 years (from 1 to 4 years). Post-operative visits were on days 14, 30, months 3, 6 and 1 year. There were no complications related to the laparoscopic surgery. The average hospital stay was 2.8 days (from 2 to 5 days).
DISCUSSION
Combining UH repair with abdominoplasty can potentially lead to vascular compromise of the umbilical stalk. 4 Since most of the candidates for abdominoplasty are young women the preservation of the umbilicus is of utmost importance. To increase the safety of this technique several approaches have been proposed for simultaneous abdominoplasty and UH hernia repair. In all available studies in the literature, the authors reported making direct repair of UH with or without mesh. McKnight et al. reported on the "right lateral" approach. 4 They preserve the rectus muscle sheet completely on one side, placing the prosthesis between the rectus muscle and the posterior sheet on one side and the posterior sheet and the fascia transversalis on the other (to preserve the blood supply). A similar approach was reported by Bruner et al. but via a inferior midline incision in 17 patients without umbilical necrosis. 5 Neinstein et al. used a Ventralex patch via open approach in 11 patients without vascular compromise. 6 Bai et al. used open approach and polypropylene mesh in 10 patients but no information is reported about the vascularisation of the umbilicus. 7 Kulhanek and Mestak performed the UH repair via open approach but the umbilicus stayed attached to the skin. 8 In all cases the UH defect was approached via open approach [4] [5] [6] [7] but not all studies reported on the post-operative vascularization of the umbilicus. We have also used the open approach with mesh repair in abdominoplasty but the outcomes were not always favorable.
We perform simultaneous abdominoplasty with or without RA diastasis with laparoscopic UH repair. The advantage is that the risk for umbilical ischemia is minimised. In our preliminary series of 10 patients we had no umbilical complications, neither had we any complications related to the prosthesis. No recurrences were observed. This preliminary data suggests that this approach is safe and can be proposed as another option for simultaneous abdominoplasty and umbilical hernia repair.
The operative time is reported longer in laparoscopic repairs. 9 However, the open approach of UH repair in association of abdominoplasty requires incision of the aponeurosis of the rectus abdominis and the linea alba away from the umbilical stalk to minimize the vascular compromise to the umbilicus. 4 In this case the positioning of the prosthesis is more time-consuming and the lengthening the procedure compared with simple UH repair. In this sense, the difference in operative time becomes insignifi cant having in mind that the risk of the umbilical vascularization is minimized. This is especially true if we take into consideration that decreased total and wound morbidity was reported with laparoscopic UH repair. 9 In our series, all patients were young and without comorbidities and we did not have any respiratory or cardiac complications. The safety of the laparoscopic approach was also confi rmed in recent studies. 10, 11 Another disadvantage of the procedure is that laparoscopy is an invasive intra-abdominal procedure. However, this is the case in any UH repair whether open or laparoscopic or robotic approach is preferred and whether direct closure or mesh repair is used. 12 Another option would be the techniques of minimal scar incision as proposed by Kurpiewski W et al. but the latter is not adapted in our approach since it requires incision at the base of the umbilical stalk. 13 That is why we have opted for a technique of UH repair that minimizes the vascular risk for the umbilicus virtually to the level of a simple abdominoplasty without hernia repair. The risk of necrosis and subsequent infection is decreased, which is especially important in cases of prosthesis repair where any umbilical infection is a potential risk to the mesh.
Finally, the reported approach seems to be consistent with the recently reported studies where abdominoplasty and minimally invasive surgery are in close relation. 14 
CONCLUSION
Our fi rst results suggest that simultaneous abdominoplasty and UH repair via laparoscopy is feasible when indicated, minimizing the risk of umbilicus ischemia virtually to the level of simple abdominoplasty. These fi rst results encourage us to recommend this approach and perform a more detailed analysis of the whole series since the fi rst case.
